Objectives: Mucous retention cysts (MRCs) of the maxillary sinuses are incidental findings in radiographs of the oral and maxillofacial structures. These cysts usually appear as rounded, dome-shaped, and soft-tissue masses, most often on the floor of the maxillary sinus. The aim of this study was to determine the prevalence of maxillary antral MRC and the effect of seasonal variation, sex and age in cone beam computed tomography (CBCT) images. Materials and Methods: In this simple, nonrandomized, cross-sectional study, CBCT images of patients were reviewed to evaluate the prevalence of MRCs and its location in the antrum, uni or bilateral, size, and season in which MRC occurred. The findings were analyzed using Statistical software SPSS and t-tests (P > 0.05). Results: A total of 765 CBCT images were evaluated (380 males and 385 females); 180 were suggestive of MRCs, 110 occurred in males (28.9%) while 70 (18.2%) occurred in females, which resulted in a prevalence of 23.5%. The peak prevalence of MRC was found in spring (41.6% of all radiographs), but there was no significant statistical difference between the occurrence of MRCs in different seasons (P > 0.05). Conclusion: This study showed no significant difference between the occurrences of MRCs in different seasons. There was no significant difference between male and female and different decades of life. Furthermore, there was no significant difference between the involvement of right and left maxillary sinuses and different walls of the antrum.
Introduction
Mucous retention cysts (MRCs) of the antrum are usually found incidentally during the evaluation of radiographs. [1] [2] [3] MRC is the most frequent lesion of the antrum. [1, 4] This benign entity is an accumulation of mucous in the lining of the antrum, usually due to an obstruction of a gland duct in the lining. [5] It is usually found on the floor of the antrum, perhaps because of gravity. [6] This chronic inflammatory cyst is radiographically seen as a single or multiple radiopaque lesion of the sinus wall. It grows slowly and preserves the integrity of the membrane; it has soft and well-defined borders without cortical bone [ Figure 1a -d]. Some MRCs increase gradually, some of them do not change for a long time, others disappear spontaneously. Most of them are asymptomatic, [4, 5, [7] [8] [9] although some discomfort such as stuffiness, fullness, postnasal drip, gushing of yellow fluid from the nose, and headache may be reported. [10, 11] The pathogenesis of MRCs is uncertain, [12, 13] although they are associated with allergic, inflammatory, and infectious processes, [4, 9, 10] but not with dental or gingival pathologies. [11, 13] Wang et al. reported that most retention cysts of the antrum spontaneously regress or show nonsignificant change in size. [14] Although its etiology is controversial, many investigators have suggested an environmental cause. [12, [15] [16] [17] The formation of MRCs has been related to the seasons, particularly the first of spring and autumn. [13] Imaging examinations provide opportunities for dentists to detect changes in the antrum. Panoramic radiography has been used as a screening tool for the evaluation of the maxillomandibular complex. Although it is not suitable for evaluating maxillary sinuses along all their extension [18] despite its limitations, panoramic radiography is still used because of its low cost, availability, and ease of interpretation. [19] Cone beam
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For reprints contact: reprints@medknow.com computed tomography (CBCT) may become an important tool to diagnose changes and plan the treatment of maxillary sinus alterations. [20] The aim of this study was to determine the prevalence of maxillary antral MRC and the effect of seasonal variation, sex, and age in CBCT images of a sample of an Iranian population.
Materials and Methods
This simple, nonrandomized, cross-sectional study was done on CBCT images taken at the department of oral and maxillofacial radiology, Isfahan University of Medical Sciences, Iran. CBCT scans prescriptions were due to dental treatment plans such as dental implant treatment (more than other causes of prescriptions), maxillofacial surgeries, and orthodontic treatments. The Inclusion criteria for participation in this study were as follow: (1) The CBCT image was taken using standard parameters (120 kvp, 15 mA, 9.6 s); (2) the occlusal plane of the image was parallel to the floor; (3) the sinus had no sign of acute sinusitis, such as air-fluid level or complete opacification; and (4) all of the maxillary sinus can be seen in panoramic, axial, and cross-sectional views. The sample consisted of 765 CBCT scans taken using GALILEOS Comfort three-dimensional imaging system (Sirona Dental Systems Inc., Bensheim, Germany). The radiographs were evaluated by an oral and maxillofacial radiologist. The presence of a MRC was assessed in the panoramic, axial, and cross-sectional views. The criterion for radiographic detection was a radiopaque dome-shaped or hemispherical image on the floor or other walls of the antrum with sharp demarcation of lateral borders and a smooth spherical outline [21] [ Figure 1a -d].
The location of the MRC in the sinus, unilateral, or bilateral, and size in millimeters (Superoinferior and lateromedial measurements) were recorded. Image analysis was done with CBCT measurement software. Furthermore, the month of the year and seasons in which CBCT images were prepared and recorded.
Results
A total of 765 radiographs were evaluated (380 males and 385 females); 180 were suggestive of MRCs, 110 occurred in males (28.9%) while 70 (18.2%) occurred in females, which resulted in a prevalence of 23.5%. Chi-square tests showed no significant difference between the prevalence of MRC between males and females (P < 0.05). Furthermore, the prevalence was independent of age in both genders.
The peak prevalence of MRC was found in spring with 41.6% of all radiographs but the difference in prevalence between different months and seasons of the year was not significant (P < 0.05) [ Figure 2 ].
From 180 MRC, 155 were unilateral (85 in left antrum and 70 in right antrum), and 25 were bilateral. Furthermore, most of MRCs (48.6%) were on the inferior wall of antrum (medial 20%, posterolateral. 17.1%, and 2 walls 14.3%).
Differences of MRC size ranged from 1.5 mm to 27 mm, and in the inferior wall had the average size of 12.8 mm. The mean size of MRC between different seasons, age groups, a wall of antrum, and side were also analyzed, but no differences were statistically significant (ANOVA).
Discussion
Imaging detection of MRC may help to define its characteristics and behavior, as well as to establish a therapeutic protocol. MRC does not affect the integrity of maxillary sinus walls [4] and is usually asymptomatic, [2, 14, 22] although some discomfort such as stuffiness, fullness, postnasal drip, gushing of yellow fluid from the nose, and headache may be reported. [10, 11] In most cases, it resolves spontaneously and requires no treatment. [14] Clinical and radiographic examinations are essential to define alternative treatments and to rule out other pathologies such as mucocele, polyps, and sinusitis. [7, 22] There was no predilection in the current study, which is in keeping with that found by Bósio [23] and unlike other investigators. [5, 6, 24, 25] Allard et al. and White and Pharoah [13] reported that MRC occurrence is higher among men than women, at a ratio of 2:1. Figure 1: (a-d Myall et al. [4] and Gothberg et al. [10] reported that MRCs might be found in all age groups, except among children. They reported that most cases occur after the first and particularly in the second decade of life. [4, 12] Casamassimo and Lilly [7] found that MRC was diagnosed in the third decade of life in 69% of the cases and that there was no association between cyst size and the patient's age. The third decade is the age at which a higher prevalence of MRCs is observed. [7, 16] In Rodrigues study, a preference for the second and third decades was found, and a decrease in the frequency of cases was seen with increasing age, possibly because younger patients were examined more often. [24] In our study, there was no association between cyst size and age and most cases were found in the sixth decade.
Figure 2: Pie chart of occurrence of mucous retention cysts in different seasons

) Mucous retention cyst of the maxillary sinus. (a) Panoramic view. (b) Cone beam computed tomography image (tangential view). (c) Cone beam computed tomography image (axial view). (d) Cone beam computed tomography image (coronal view)
The lesion was found in the right maxillary sinus in 70 cases and in the left maxillary sinus in 85 cases. The difference in a number of cysts between the right and left sides for each sex was not significant. These findings show that the frequency of MRCs among this Iranian sample is in agreement with that reported in previous studies with other populations. [6, 16, 24] In our study, cysts were found in both sinuses in only 25 cases.
Paparella suggested that an environmental cause was responsible for the high prevalence of both sinusitis and MRCs in Americans serving with the US army in Germany. [17] A similar correlation between the presence of antral cysts with that of sinusitis during the late summer months was observed by Casamassimo. [7] Ruprecht speculated that the variation in the prevalence favoring in the last quarter of the year in North America might be due to an increased incidence in the common cold or irritation from central heating. [5] Carter's finding supports Ruprecht's contention of the adverse effects of forced air heating. [25] In contrast, patients in Riyadh, Saudi Arabia, a locale with a mild winter season, did not show this seasonal variation. [5] In our study, the peak prevalence of MRC was found in spring with 41.6% of all radiographs. The difference in prevalence between seasons of the year was not significant. This is of interest since the findings of other studies [5, 7, 17, 25] are different. In Iran, there is not the same winter climate such as North America nor the same summer such as Riyadh, Saudi Arabia, we have four seasons, but the temperature variation does not have a wide latitude. [26] Perhaps other environmental causes such as relative air humidity may be involved. The mean air humidity, especially in Isfahan, is low but needs more research to find out.
Conclusion
The results of the present study that was done on the sample of Isfahan city of Iran, a city with four distinct but mild climate seasons, showed that unlike the other studies in different countries with a great difference of temperature between seasons, there was no significant difference between the occurrences of MRCs in different seasons.
Furthermore, there was no significant difference between male and female and different decades of life. There was no significant difference between the right and left maxillary sinuses. There was no significant difference between different walls of the antrum and with a higher prevalence in the inferior wall.
